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Optimization of stent-balloon system based on surrogate modeling
technique

LI Hong-xia', GAO Yue-hua®, WANG Xi-cheng' (1. Faculty of Vehicle Engineering and Mechanics,
State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian

116024, China; 2. School of Traffic and Transportation, Dalian Jiaotong University, Dalian 116028, China)

Abstract; Objective To make the stent expand uniformly along the axial, an improved kriging optimization algo-
rithm is applied to the optimal design of stent-balloon system to find the optimal length of the balloon. Methods
Based on finite element method results, Kriging surrogate model combining with Latin hypercube sampling (LHS)
approach and expected improvement ( El) function was employed for the optimization of balloon length to reduce
stent dog-boning effect during its dilation. Results The Kriging surrogate model could approximately establish
the relationship between stent dog-boning rate and balloon length and so to replace the expensive reanalysis of
stent dilation. Sample points from LHS could perfectly represent the vector space. El function could be used to
effectively find out the global optimal solution with high probability. The optimal length of balloon could make the
stent expand uniformly. Conclusions This adaptive optimization method based on Kriging surrogate model can
optimize the design of stent-balloon system effectively.

Key words: Stent; Finite element analysis; Kriging surrogate model; Expected improvement ( El) function;
Optimization
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